Abstract-Hypertension is called as the "silent killer" because people with hypertension often do not know themselves have hypertension. This condition which is known as uncontrolled hypertension will cause various complications, especially stroke, heart attack, and kidney failure which can lead to death. Obesity is a risk factor that is closely related to the incidence of hypertension. This study aims to examine the association between obesity with hypertension in Mantang Integrated Health Services for Non-communicable Diseases, Bintan District, Riau Islands Province.This is cross-sectional study analyzing data from Mantang Integrated Health Services for Non-communicable diseases year 2017. Collected samples were 330 adults aged 18 years or more. A dependent variable is hypertension. The main independent variable was obesity and covariate variables were age, sex, education, work status, family history of hypertension, central obesity, smoking, physical activity, and fiber consumption. This study performed logistic regression for multivariate analysis.The results of this study indicated that 23.9% of subjects were hypertension, and 42% were obese. Obese subjects were 2.5 (95% CI: 1.21-4.89) times more likely to have hypertension than non-obese individuals. The odds ratio is calculated after adjusting the confounding effect for age, central obesity, fiber intake, and physical activity.Obesity is a significant risk factor associated with hypertension among adults in Integrated Health Services for Noncommunicable Diseases. Therefore, the effort to prevent hypertension is needed especially in the obese group.
I. INTRODUCTION
Hypertension is a condition in which the pressure on the blood vessel increases persistently due to forces caused by blood pressure against the artery wall when pumped by the heart [1] . According to Joint National Committee (JNC), VII 2003, adults hypertension is indicated by an increase in systolic blood pressure ≥140 mmHg and/or diastolic blood pressure ≥90 mmHg [2] .
World Health Organization (WHO) reported an estimated 1 billion adult suffered from hypertension in the world and complications of hypertension cause 9.4 million deaths worldwide each year [3] . In Indonesia, the prevalence of hypertension is still quite high. Results of Basic Health Research/ Riset Kesehatan Dasar (Riskesdas) in 2013 showed the prevalence of hypertension in Indonesia is 26.5% population [4] .
Riau Island is one of the provinces where hypertension prevalence is high. According to Riskesdas data in 2013, hypertension prevalence in Riau Islands defined by on location measurement was 22.4%, whereas hypertension prevalence defined by self-report diagnosed or currently taking medication was only 8.8% [4] . This data indicates a notable number of uncontrolled hypertension. This is because hypertension presence is often without symptoms, so the patient does not know he is suffering from hypertension. Therefore, hypertension disease is often referred to as the silent killer [5] . Uncontrolled hypertension will lead to various complications, especially heart attacks, strokes, kidney disorders, and blindness [2] .
Increased prevalence of hypertension is associated with the lifestyles such as consuming high-fat and high-calorie foods, lack of physical activity, smoking, high-sodium diet, and alcohol consumption [5] . Obesity is a risk factor that is closely related to the incidence of hypertension. Directly, obesity can lead to hypertension through increased cardiac output because the greater of body mass, the more the amount of blood circulating so that cardiac output increases. Indirectly, it stimulates sympathetic nervous system activity and Renin Aldosterone System (RAAS) by hormone aldosterone that is associated with Body Mass Index (BMI) and abdominal circumference [6] .
Studies conducted by the Framingham Heart Study showed obese individuals at 2.2 -2.6 times more likely to get hypertension than non-obese individuals [7] . Sulastri et al found people with obesity were 1.8 times at higher risk of suffering from hypertension than people who were not obese [8] . According to of Riskesdas data, the prevalence of obesity among adults in Indonesia increases from 2017 to 2013. The prevalence of obesity in men increased from 13,9% in 2007 to 19,7% in 2013, while in women increased from 13,9% in 2007 to 32,9% in 2013 [4] , [9] . While the prevalence of obesity in Riau Island is 18,2%, higher than the national prevalence of 15,4% [4] .
Based on health profile data of Bintan District Health Office (DHO) in 2016, hypertension was ranked as the first of the top ten diseases in Bintan district, which were 5,980 cases (52.8%). The highest number of hypertensive patient visitors was at Mantang Community Health Center (Puskesmas), at 74% [10] . This study aims to evaluate the association between obesity with hypertension in Mantang Subdistrict, Bintan District.
II. METHODS
This study used a cross-sectional study design to evaluate the association between obesity and hypertension among adults (age ≥ 18 years old) in Mantang Community Health Service for Non-communicable diseases. This study used secondary data from Integrated Health Services for Non-communicable Diseases report by Mantang Community Health Services in August 2017. The study population was all adult population aged ≥18 years recorded in Mantang Integrated Health Services for Non-communicable Diseases report in August 2017. This study obtained 330 samples.
The dependent variable is hypertension and the main independent variable is obesity. Other independent variables (covariate) of this study were age, sex, education level, work status, family history of hypertension, central obesity, smoking, physical activity, and fiber consumption.
Hypertension data obtained from measurement of systolic and diastolic blood pressure using digital tensimeter. Data were calculated from the average of twice taken measurement. Hypertension status was determined according to a criterion of JNC VII 2003, that is systolic blood pressure ≥ 140 mmHg and or diastolic blood pressure ≥90 mmHg. Obesity data is obtained from the calculation of BMI which describes the nutritional status of the population, that is based on the ratio of body weight and height squared. By referring to WHO criteria for Asia Pacific region, obese is defined as BMI ≥ 25 kg / m 2 and not obese as BMI <25 kg / m 2 [11] Age is grouped into 18-39 years and ≥ 40 years. Education level is grouped into high and low education. High is defined as those who complete at least senior high school, other those are defined as low education. Work status is grouped into working and not working. Smoking habits grouped into smoking and not smoking, physical activity grouped into active and inactive, fiber consumption grouped into two enough and less.
This study performed the univariate, bivariate and multivariate analysis. To assess the confounding effect of obesity on hypertension, the adjusted odds ratio was calculated using logistic regression. The backward method was used to obtain the final model of multivariate analysis with logistic regression. Interaction test was conducted to determine the interaction between covariate variable with obesity.
III. Bivariate analysis was performed to examine the association between obesity and covariate variables (age, sex, education level, work status, family history, central obesity, smoking, physical activity, fiber consumption, and alcohol consumption) with hypertension. Table 3 shows the 79 subjects with hypertension, 50 (63.3%) were obese. In comparison to normotensive subjects, there were only 35% subjects who were obese. Chi-square test showed the relation between obesity and hypertension was statistically significant (OR: 3.14; 95% CI: 1.79-5.51). This study identified several statistically significant covariate factors between hypertensive and normotensive individuals as shown in Table 4 . The proportion of subjects aged ≥40 years was greater among hypertensive individuals (74.7%) than normotensive individuals (35.9%). The
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proportion of individuals with central obesity was greater in hypertensive individuals (65.8%) than normotensive individuals (45%). Furthermore, the proportion of individuals with a family history of hypertension was greater in the normotensive group (14.7%) than in the hypertensive group (5.1%). Interaction test showed no interaction between covariate risk factors and obesity (p> 0.05). All covariate risk factors were incorporated into full multivariate models with logistic regression tests as presented in the following Table 5 . To assess whether there are covariate variables that become confounding, then used the backward method by issuing one by one covariate variable which has the OR value nearest 1. If the OR difference between the before and after the covariate variable is greater than 10%, then the variable is stated confounding and must remain in the model, and if less than 10%, then the covariate variable is not confounding and excluded from the model.
The end result of the logistic regression test (Table 6 ) shows that the variables of age, central obesity, fiber consumption, and physical activity are confounding factors in the association between obesity and hypertension. Obesity was a significant risk factor associated with hypertension (OR: 2.53, 95% CI: 1.31-4.89), after controlled by age, central obesity, physical activity, and fiber consumption. IV. DISCUSSION This study has several limitations which can not be avoided so can affect the results of research. The data used in this study was the secondary data from Integrated Health Service for Non-communicable Diseases report. Therefore, the researcher could not control the quality data directly, and the variables studied limited to the available data. The variables analyzed in this study only the variables available data from Integrated Health Service for Non-communicable Diseases report. Generalization of the study findings might be limited due to the research used the data with nonprobability sampling method.
Obesity is a risk factor that is strongly associated with hypertension and cardiovascular disease [7] , [12] , [13] . Several mechanisms explain how obesity increases blood pressure in the arteries [14] . Obesity can directly lead to hypertension because of the increased cardiac output. The greater the body mass resulted from the more amount of blood circulation which leads to an increase in cardiac output. Indirectly, obesity activates the sympathetic nervous system and reninangiotensin-aldosterone system. Obesity is also associated with endothelial dysfunction and renal function abnormalities that may play a role in the development of hypertension [6] , [14] .
This study found 23.9% of Integrated Health Service for Non-communicable Diseases visitors in Mantang Subdistric suffered from hypertension. This figure is higher than hypertension prevalence of Bintan District (20.5%) as reported by Riskesdas year 2013 [4] . This shows that there is a tendency of an increasing hypertension cases in Bintan District, especially at Mantang Subdistrict. Earlier research revealed that the rapidly increasing prevalence of hypertension is closely
related to lifestyle changes especially in the increasing number of obesity [12] , [15] . This is aligned with this study results which reported that almost half (42%) of the adults who came to Integrated Health Services for Non-communicable Diseases in Mantang subdistrict is obese.
The proportion of hypertension was higher in obese individuals (63.3%) than nonobese individuals. This is in line with research conducted by Rahajeng et al (2009) in the adult population in Indonesia which states that the proportion of obesity in hypertensive individuals is 25.9% higher than nonhypertensive individuals (15.2%) [16] Similarly, Sulastri et al's whose study on Minangkabau ethnic community in Padang city also found more than half (56.6%) of hypertensive individuals on her study were obese [8] .
The final result of logistic regression analysis showed that obesity was significantly associated with hypertension after being controlled by age, central obesity, physical activity, and fiber consumption. Obese individuals were 2.53 more likely to be hypertensive compared to non-obese individuals. Framingham Heart Study showed similar results. Those whose BMI ≥25 kg /m 2 were 2.2 times for female and 2.6 times for male more likely to have hypertension than those whose BMI <25 kg / m 2 [7] . Similarly, a 12-year longitudinal study on 6,096 individuals in China found that obese subjects were 2.8 times more likely to suffer from hypertension compared to non-obese individuals [17] .
Of the hypertension modifiable risk factors included in this study (smoking, central obesity, physical activity, and fiber consumption), obesity is the most significant risk factor associated with hypertension. However, the potential risk factors for confounding in obesity and hypertension relationships such as fat consumption and sodium intake can not be assessed in this study. Several previous studies have suggested that a diet high in fat and high in sodium is a risk factor that independently affects hypertension [18] - [20] .
Age is also a significant risk factor associated with hypertension in this study, where individuals who were ≥ 40 years more likely to be hypertensive than individuals aged 18-39 years. However, age is an unmodifiable risk factor. Riskesdas 2013 reported the increase of hypertension prevalence started at the 35-44 years age group. On the other hand, hypertension prevalence among those above 55 years reaches 45% [4] .
V. CONCLUSIONS
This study found obesity is a significant risk factor associated with hypertension. Obese individuals were 2.5 times more likely to have hypertension than nonobese individuals. Efforts to prevent and control hypertension in Mantang Subdistrict needs to target obese individuals. There is need to increase promotive and preventive approach such as providing communication, information and education on the importance of weight control by maintaining the balanced diet, consuming adequate fruits and vegetables, reducing fat consumption, performing the regular physical activity and having regular health checks in Integrated Health Services for Noncommunicable Diseases where available.
